The plant hormone salicylic acid (SA) is the focus of intensive research due to its β -glycosidases and α -hydroxynitrilases in a process referred to as cyanogenesis (Gleadow 1 0 0 MD could act as a hub controlling CNglcs turnover and, at least in part, SA biosynthesis. It 1 0 1 therefore seems that a third pathway for SA synthesis is present in peach plants, being this 1 0 2 pathway functional under both control and stress conditions. This pathway is an alternative 1 0 3 to the PAL pathway for SA biosynthesis from Phe, and it is initiated by cytochrome P450 Furthermore, MD levels could be involved in defense responses by increasing the 1 0 7 levels of SA and/or its interaction with oxidative signaling defense-induced pathways. To 1 0 8 assess this hypothesis we have also analyzed the levels of enzymatic and non-enzymatic The assays were performed on GF305 peach (Prunus persica L.) plants, both under 1 1 9 greenhouse and in vitro conditions. For ex vitro assays, after submitting the GF305 peach 1 2 0 seedlings to an artificial rest period in a cold chamber to ensure uniformity and fast growth, 1 2 1 seedlings were grown in 2 L pots in an insect-proof greenhouse and distributed to 3 batches irrigated twice per week with water (control) and 1 mM MD or 1 mM Phe for 7 weeks. The levels of Phe, MD, amygdalin, benzoic acid and SA were determined in in vitro 1 3 2 micropropagated shoots at the Metabolomics Platform at CEBAS-CSIC (Murcia, Spain). Leaf samples from micropropagated shoots were extracted in 50% methanol, filtered in 1 3 4 PTFE 0.45 µm filters (Agilent Technologies) and analyzed using an Agilent 1290 Infinity 1 3 5
UPLC system coupled to a 6550 Accurate-Mass quadrupole TOF mass spectrometer 1 3 6 (Agilent Technologies). Standard curves for each compound were performed, and data 1 3 7
were processed using Mass Hunter Qualitative Analysis software (version B.06.00 Agilent 1 3 8
Technologies). Hormone levels in the leaves of MD-treated GF305 seedlings were 1 3 9 determined using a UHPLC-mass spectrometer (Q-Exactive, ThermoFisher Scientific) at of total BA and 20% of total SA appeared as 13 C-labelled compounds. In addition, and as
expected, an important increase in amygdalin content was observed in both treatments. and SA, along with JA and ethylene, play a major role in mediating plant defenses against the interaction of auxins with SA can limit disease through the down-regulation of auxin NPR1 is a key regulator in the signal transduction pathway that leads to SAR. The activation of NPR1 monomerization and thus in enabling the activation of defense genes. Similarly, in a previous work, we were not able to detect any NPR1 gene induction in (Durner and Klessig, 1995). Accordingly, we described a decrease in these enzymes in and the glutathione redox state, leading to a more oxidized environment ( Fig. 8 ). It has been 3 7 5
suggested that SA induces changes to the redox environment by modulating GSH levels displayed in peach seedlings could led us to speculate that MD-treated peach plants could We have observed that the MD treatment induced partial protection against PPV 3 8 2 infection in peach seedlings. Based on our results, we can suggest that the partial protection Indeed, it is known that some SA-induced defense genes do not require NPR1, suggesting Moreover, the MD treatment increased DHZ levels, and this cytokinin has been found to CNglcs turnover could be involved in defense responses by increasing the levels of SA hand, in micropropagated peach shoots, although MD treatment did not increase the SA small amount of MD is metabolized to SA. Taking together, we suggest that under stress 3 9 7
conditions this new SA biosynthetic pathway contributes much less to the total amount of 3 9 8
SA than the PAL pathway. We have therefore shown that the addition of a small molecule like MD can reveal Alternatively, and based in our results, it is also possible that the partial protection against 4 1 6
PPV in MD-treated GF305 peach plants could be independent of NPR1 induction, as contract, co-financed by FEDER funds. We also acknowledge Prof. Manuel Acosta 4 3 2
Echeverría for his very useful commentaries and discussion. T  a  i  z  L  ,  Z  e  i  g  e  r  E   .  2  0  1  0  .  P  l  a  n  t  P  h  y  s  i  o  l  o  g  y  :  S  i  n  a  u  e  r  A  s  s  o  c  i  a  t  e  s  .  5  3  3   T  o  n  g  Z  ,  G  a  o  Z  ,  W  a  n  g  F  ,  Z  h  o  u  J  ,  Z  h  a  n  g  Z   .  2  0  0  9  .  S  e  l  e  c  t  i  o  n  o  f  r  e  l  i  a  b  l  e  r  e  f  e  r  e  n  c  e  g  e  n  e  s  f  o  r  g  e  n  e  5  3  4  e  x  p  r  e  s  s  i  o  n  s  t  u  d  i  e  s  i  n  p  e  a  c  h  u  s  i  n  g  r  e  a  l  -t  i  m  e  P  C  R  .  B  M  C  M  o  l  e  c  u  l  a  r  B  i  o  l  o  g  y   1  0   ,  7  1  .  5  3  5   U  e  a  t  r  o  n  g  c  h  i  t  T  ,  K  a  y  o  A  ,  K  o  m  e  d  a  H  ,  A  s  a  n  o  Y  ,  H  -K  i  t  t  i  k  u  n  A   .  2  0  0  8  .  P  u  r  i  f  i  c  a  t  i  o  n  a  n  d  C  h  a  r  a  c  t  e  r  i  z  a  t  i  o  n  5  3 
